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ABSTRACT
The present study focused on the development of memory in 
young children. The subjects were eighty-three two- and 
five-year old children who participated in immediate recall 
memory tasks for toys, pictures in a story and nonstory 
context, and ingredients used in making graham cracker 
cookies. These children were tested in their own homes.
Long term memory for toys and ingredients was also assessed 
at one week. Parents were asked to record children's 
spontaneous comments in a scripted diary for the week 
following the experimenter's visit. At the end of the week, 
a photograph of the experimenter and child, which had been 
taken at the time of the visit, was returned to the parents. 
The photograph was shown to the child, and his/her comments 
recorded. The diary also included a series of verbal 
prompts which parents used to elicit information from the 
child during the interview. Half of the subjects were 
interviewed by an adult who was present for the visit, while 
the other half were interviewed by a nonpresent adult.
Memory for the event of the experimenter's visit was thus 
documented by diary records. The findings of this study 
were largely consistent with previous research, with 
five-year olds remembering more than two-year olds on all 
parametric measures. Pictures presented in a story context 
were recalled better than those in a nonstory condition,
vii
although an interaction indicated that only girls were 
significantly affected by the manipulation. Two-year olds, 
but not five-year olds, differed in their recall of three 
types of stimuli used in short term memory tasks. In a 
five-way analysis of variance which examined memory for toys, 
and ingredients over one week, several interactions emerged: 
(1) five-year olds recalled stimuli better at short term 
than at long term, but for two-year olds there was no 
difference; (2) five-year olds reported more ingredients 
than toys, while two-year olds did the reverse; (3) toys 
were recalled better at short term, but ingredients were 
recalled better at long term. Contrary to prediction, 
children interviewed by a present adult had higher recall 
scores than those interviewed by a nonpresent adult. Diary 
data, as measured in meaning units (M.U.s), were analyzed 
with both parametric and nonparametric statistics. Analyses 
of variance revealed only age effects, with five-year olds 
achieving greater recall. Nonparametric tests showed that 
two-year old girls reported more information overall than 
boys of that age. For same-day reports, five-year olds had 
more M.U.s, but two-year olds scored higher on later days. 
When the data were examined according to the mention of an 
item, five-year olds were no longer superior to the younger 
group in memory performance. The results of this study 
indicate that while developmental gains are apparent across 
these age groups, the salience of stimuli and the extent of
viii
subjects' experience with them are critical factors in 
memory performance. Scripts of familiar events may also aid 
recall. Memory for an event was clearly demonstrated by 
both age groups. When quantitative factors are controlled, 
two-year olds appear to be as competent in this area as the 
older group. These data, together with a wealth of 
anecdotal evidence, suggest that two-year old children have 
considerable memorial capacity.
Chapter I 
Introduction
Statement of the Problem
For intentional memory, one must be aware of the means, 
the goal, and their functional relationship (Wellman, 1977). 
Young children, as a rule, do not have this awareness. When 
children do show spontaneous memory behavior, they choose 
their own strategies, consistent with their own level of 
thought; such memory reflects the means and goals which they 
have internalized and bring to bear on a particular task 
(Paris, 1978). The goal of remembering is difficult to 
determine when working with very young children. The extent 
to which our observations occur in settings and with tasks 
that are familiar and natural will, to a large degree, shape 
our estimates of children’s basic abilities (DeLoache,
1980). Typical research in metamemory, for example, is 
irrelevant to very young children because of its heavy 
dependence on verbal abilities. In the modal memory 
experiment, as DeLoache points out, the group which is young 
and unsophisticated serves chiefly to provide a baseline for 
older, more sophisticated groups. Yet it is during the 
transition from sensorimotor to representational, symbolic 
thought that children first demonstrate recall. Theoretical 
issues include the nature of this representation of
1
experience, developmental changes in its nature, and the 
relationship of early memory development to other aspects of 
cognitive development (DeLoache, 1980).
One facet of young children's memory which is often 
observed by parents and teachers is memory for an event.
Such memories are necessarily idiosyncratic, and therefore 
difficult to analyze. The purpose of this study was to 
examine memory for a novel event, structured by the 
experimenter but taking place in the familiar setting of the 
child's own home. Memory for stimuli in the contexts of 
laboratory task, play, and practical activity were also 
considered.
Review of Relevant Literature
Recall vs. recognition memory. Memory development in 
children has been studied extensively, resulting in a large 
body of literature which supports the developmental 
progression of infrequent use of strategies among six year 
olds, a transitional period between six and nine, followed 
by reasonably sophisticated use of mnemonic strategies 
beginning around age ten (Kail, 1979). (See Kail & Hagen, 
1982, for a recent review of memory development.) Recall 
and recognition tasks are typically used in memory research, 
together with observations of such skills as clustering and 
elaboration. By inducing overt rehearsal of labeled figures 
in a short-term memory task, for example, Kingsley and Hagen
(1969) elicited better performance on intermediate and 
especially early serial positions in nursery school subjects 
(mean age = 5.1 years). Only performance on the last serial 
position was facilitated by overt labeling. While younger 
subjects may engage in a passive rehearsal process (naming 
or labelinq), the spontaneous use of rehearsal strategies is 
not widespread among nursery school and kindergarten 
children.
Recognition tasks, on the other hand, are not as 
developmentally sensitive as recall tasks. Brown and 
Campione (1972) report that children's recognition of items 
(immediate and up to a month-long retest interval) is 
comparable to that of adults. When children (mean age = 57 
months) were given a forced-choice recognition task, they 
were able to identify identical poses on at least 85 percent 
of all occasions. In a recall study using related and 
unrelated lists of nine words, Perlmutter and Myers (1979) 
observed that while older children (mean age = 4:1) 
remembered better than younger (mean age = 3:1), none 
performed very well. They argue that because these age 
groups are excellent at recognition tasks, some passive 
encoding and storage must occur, but that perhaps some 
additional processing is necessary for recall.
Metamemory. Kreutzer, Leonard, and Flavell (1975), 
who conducted an interview study of children's knowledge 
about memory (i.e., metamemory), concluded that kindergarten
4and first graders do understand a great deal about memory. 
They know the meanings of common mnemonic expresions (e.g., 
learn, remember, forget); they realize that things which 
happened long ago are harder to remember, and that they are 
likely to forget rote-learned items such as telephone 
numbers very quickly. Five- and six-year olds can think of 
things to do to enhance their memory (e.g., study or 
rehearse), and when looking for a lost object, to search in 
likely places. They are also aware of using other people or 
physical prompts as "amplifiers" to help them remember. 
Nevertheless, third and fifth graders know many more 
mnemonic strategies and are more aware of relationships 
among items which aid retrieval. Of course, there is often 
a discrepancy between knowing a good strategy and using it. 
(Cf. Flavell's, 1970, discussion of production and 
mediational deficiencies.)
Incidental learning. Thus far we have considered 
skills that are primarily metamemorial; however, there are 
numerous memory skills demonstrated by younger children of 
which they are seemingly unaware. This type of memory has 
been termed by some as incidental learning (usually in the 
context of a research paradigm wherein subjects are required 
to carry out a task, for example, categorizing numbered 
picture cards according to either object or number, then 
recalling information related to the non-specified 
dimension). Incidental orienting instructions were found to
5result in better recall for young school children than 
intentional learning situations (Zinchenko, ca. 1940; cited 
in Brown, 1979)* Smirnov and Zinchenko (1969) emphasize 
that this is merely one form of involuntary learning, and 
certainly not of primary importance. More basic is the 
involuntary learning which results from goal-oriented 
activity. Murphy and Brown (1975), for example, 
demonstrated that tasks which relied on comprehension 
(deciding whether items were "nice" or "nasty") resulted in 
better recall performance for four-year olds than either 
explicit instructions to remember or formal incidental 
instructions (cuing by taxonomic category).
Memory structures. Memory development has been 
described even in very young children, for example, in 
Shank's account of his daughter's development of knowledge 
structures beginning around age two (Shank & Abelson, 1977). 
Nelson (1977) notes that cognitive structures function as a 
predictive mechanism. For the very young child, the whole 
world is filled with novel objects and events. The task of 
cognitive organization, of which memory is an inseparable 
component, is to form concepts of objects, events, and their 
contexts. This leads to the accurate prediction of an 
increasing number of recurring experiences. Concept 
acquisition appears relevant to the question raised by 
Nelson and Brown (1978), that is, how do semantic structures 
develop from episodic experiences? Nelson (1977) and Shank
6and Abelson (1977) speak of forming concepts which are 
embedded in a context or system, initially an event 
structure (a product of episodic memory), but which may 
later become a categorical or semantic structure. As the 
common elements are reinforced through repetition of an 
experience, the unique aspects are dropped -- Shank and 
Abelson's explanation of how scripts are developed. In 
their view, understanding is knowledge-based, with new 
experiences being matched to other actions the person has 
already experienced. This sounds very much like Brown's
(1979) "headfitting," which refers to the fact that meaning 
is not external but arises from the interaction of what is 
known and what is to be known. Episodic memories provide a 
temporal and spatial framework for event-based concepts, 
which in turn may be consolidated into scripts for event 
sequences which describe the interaction of people, places, 
and things organized around a goal. While the use of 
scripts is characteristic of all age groups, preschoolers 
tend to rely on them exclusively (Nelson, 1977).
An increasing number of researchers are recognizing the 
need to examine the variety of behaviors in which young 
children typically engage. Event structures, scripts, 
goal-oriented activity, interaction with a meaningful 
environment--all such terms imply that very young children 
do indeed exhibit memorial behavior, apart from any 
intentional decision to remember. Yendovitskaya (1964/1971)
7indicates that in the pre-preschool age, children's memory 
may be characterized as unintentional and involuntary.
While three- and four-year olds demonstrate extremely 
limited capacity to memorize in traditional experimental 
tasks, they do much better with connected texts, such as 
poems and stories. Emotional content and clear rhythm are 
especially relevant to young children's ability to memorize 
(Zhukovskaya, 1947; cited in Yendovitskaya, 1964/1971). In 
the preschool years, their activity becomes increasingly 
goal-oriented, concurrent with increased demands by adults 
for specific remembering and recall in order to perform some 
task. Ratner (1980), for example, found that for three-year 
olds, performance on verification and production tasks was 
positively correlated with mothers' questions dealing with 
the past. She did not find, however, that increases in 
memory ability across two- and three-year olds could be 
attributed to increased memory demands in general, as 
mothers did not require more memory processing of older than 
younger children. (She further notes that the 
cross-sectional design of her study might not be 
sufficiently sensitive to such changes.) In any case, 
mnemonic activity is held to emerge during the preschool 
years, when children learn to set memory goals for 
themselves. (As noted above, however, the progression from 
awareness to utilization of formal mnemonic strategies 
occurs throughout the elementary school years.)
8Interactions between task and material have important 
theoretical implications for the study of memory.
Ebbinghaus purposely chose experimental paradigms which used 
unrelated materials and nonmeaningful tasks to avoid 
confounding from everyday learning. Jenkins (1974) raises 
the critical question: what do we learn as a result of such 
research? If we can assume that all learning and 
remembering are essentially the same, then it doesn't 
matter. If, on the other hand, we believe that materials 
interact with strategies and processes, then our task is 
difficult indeed. Paris (1978) argue^ that we will gain 
more insight into memory development if we concentrate on 
discovering the eliciting conditions, within the child and 
the task environment, which underlie the efficient and 
appropriate use of mnemonic skills.
Cross-cultural research. Cross-cultural studies 
carry this theme further; Cole and Scribner (1977) note that 
meaning-inducing operations are rarely required in real 
life. They have found, for example, that only formally 
educated subjects show primacy effects in serial recall 
tasks, and suggest that recognition is closer to natural, 
unmediated remembering than is recall. Relevant to the role 
of formal schooling is Rogoff1s, (1981) study of sixty Mayan 
children in Guatemala, aged nine but ranging in school 
placement from kindergarten through third grade, who were 
given four tasks involving recognition, reconstruction, and
9recall. Using multivariate analysis to control for 
background factors, she found that the child's grade in 
school contributed significantly to the prediction of test 
performance. Cole and Scribner (1977) argue for a more 
catholic view of cognitive development, in which formal 
school skills are not the only, or even the dominant, 
yardstick. In the same vein, Brown (1977) points out that 
the demands of a technological society form a powerful 
influence on cognitive growth. "Without the intervention of 
formal schooling, differences between adults and children 
reflect the increasing richness and diversity of human 
experience across the life span rather than fundamentally 
different modes of thought" (Brown, 1977, p. 251). The oral 
traditions of many cultures, after all, center around 
persons and events in meaningful contexts (Cole & Scribner, 
1977). Roman orators used the method of loci, Haida Indians 
carved totems, Incas tied knots in strings, and so on across 
numerous cultures; such mnemonic devices are means which 
serve a self-determined goal of remembering.
Methodological issues. Because inappropriate tasks
and procedures for a particular group may lead to spurious 
inferences (Cole & Scribner, 1977; DeLoache, 1980), we need 
to find research tasks which are compatible with natural 
activities. Brown (1978) recommends investigating the same 
process in a range of situations--naturally occurring, 
quasi-experimental, and experimental. DeLoache discusses
10
naturalism as a continuous dimension along which research 
can vary. For example, one might observe children's 
spontaneous responses to structured stimuli or events; here 
the setting could be unfamiliar, but the responses would be 
part of the child's behavioral repertoire. Another 
possibility is to design a game which taps the child's 
interests; this manipulation must be experienced by the 
child as a game (rather than being merely labeled thus by 
the experimenter). A third choice is to structure the 
observation, but in the child's natural environment, usually 
the home. Thus the two components of setting and activity 
can be varied somewhat independently. Emergent skills in 
particular need to be observed in a familiar situation, 
where children's performance won't be disrupted by the 
novelty of the setting. One reason why naturalism is so 
important is that young children are "universal novices."
Most experimental tasks are new and difficult; when children 
pay more attention to a novel environment or to figuring out 
the task, we may seriously underestimate their basic 
competence (DeLoache, 1980).
Wellman and Somerville (1980) suggest using 
quasi-naturalistic studies, which are embedded in or 
inspired by the natural accomplishments and situations of 
childhood. They suggest that experimental tasks should be 
engaging to the child, thoroughly understood by the child, 
tailored to the child's goal and response capabilities, and
11
be rigorously interpretable. They further recommend four 
requirements for research: (1) Focus positively on what the
child can do; once that is established, one can seek valid 
negative information. Positive and negative results should 
be revealed in a single study. (2) Assess baseline 
behavior; one should know, a priori, the probabilities of 
eliciting the response of interest. (3) Communicate the 
task to the subject. Model tasks on everyday experience, 
and use warm-up or pretest tasks to make sure they are 
understood. Furthermore, make a detailed analysis of 
responses. (4) Since no one situation or task is definitive 
of a child's skills, provide converging validity whenever 
possible.
Memory development at the preschool level. The 
several preschool studies which will be discussed here are 
generally sensitive to at least some of these methodological 
concerns. A laboratory study with two- and three-year olds, 
for example, attempted to compare incidental behavior toward 
a stimulus to activities specifically relevant to a memory 
goal (Wellman, Ritter, & Flavell, 1975). Each subject heard 
a story told with props which included a toy dog and four 
upside-down cups ("houses"). Before the experimenter left 
the room, ostensibly to get another toy, he told the subject 
to remember which house the dog was in, or simply to wait. 
Observers noted that the three-year olds did engage in 
differentiated behavior when told to remember the hiding
12
place, while younger children (2:8) did not, even though the 
task was easy for them. Three-year olds used strategies 
which included looking, touching, pointingr or moving the 
target cup. Younger two-year olds were untestable in this 
situation, fearing separation from their parents or failing 
to wait the required 40 sec to find the dog.
Several more naturalistic studies have yielded positive 
results, even with very young children. Early diary studies 
led Wellman and his associates to identify two common 
classes of memory situations: one for future activities 
(routines) and one for location of objects (search 
strategies). All tasks required encoding and recall in 
order to retrieve knowledge, actions, or objects (Wellman & 
Somerville, 1980). Memory for routines, such as grace 
before meals and brushing teeth before bedtime, were 
examined in one-, two-, and three-year olds (Somerville, 
Wellman, & Cultice, cited in Wellman & Somerville, 1980). A 
scripted diary was given to the parents, and in consultation 
with them an old (already established) routine and a new 
routine were selected for each child. Four response 
categories were listed: spontaneous memory, visual prompt, 
verbal prompt, and instruction. For old routines, memory 
was high and stable over six days? even one-year olds* 
response rate was 7 5 percent in combined spontaneous and 
visual prompt categories. The accuracy for new routines for 
two- and three-year olds increased over the six days, with
three-year olds reaching ceiling. A similar study was done 
to provide convergent validity, in which two- and four-year 
old children in a preschool class learned a new routine. 
Final compliance rates for the two groups were the same, 
although few two-year olds remembered spontaneously. A 
greater number of prompts, as well as more specific prompts, 
were necessary for the younger group.
The original diary studies suggested that very young 
children occasionally exhibited deliberate attempts to 
remember. Since parents observed that their children 
sometimes reminded them to do things, an additional study 
was undertaken with two-, three-, and four-year olds to 
incorporate a degree of experimental control (Somerville et 
al., cited in Wellman and Somerville, 1980). Level of 
interest was varied (e.g.,low: hang out the wash, vs. high: 
buy candy at the store) together with length of delay 
(brief: 1-5 min, vs. long: morning to afternoon, or evening 
to next morning). Two tasks of each combination were given 
by parents over eight days, using the same prompt 
instructions as in the routine study. The largest effect 
was found for interest level, with 70 percent (high) vs. 20 
percent (low) spontaneous recall. Length of delay was 
significant, though not as dramatic, with 45 percent (short) 
vs. 35 percent (long) spontaneous recall. No age 
differences were found, perhaps because tasks were 
specifically devised for each individual, based on his/her
14
interests and level of understanding. Wellman & Somerville
(1980) conclude that developmental differences are related 
to age differences in reqard to the amount of time required 
to establish appropriate cues to recall, and the number and 
strength of cues necessary at recall. Tasks of high 
interest are usually part of a thoroughly understood social 
action sequence, an observation which coincides closely with 
Nelson's (1977) concept of event structures and scripts.
Other studies have used search paradigms, examining 
logical search patterns in large spaces (playground) and 
model situations (dollhouse)(Haake, Somerville, & Wellman, 
1980; Sophian & Wellman, 1980). Even two- and three-year 
olds directed significantly more search to the critical or 
logical areas. Acredolo, Pick, and Olsen (1975) found that 
three-, four, and eight-year olds all showed intentional 
memory when forewarned that the experimenter would drop her 
keys as they walked along. This effect was considerably 
heightened in a differentiated environment, that is, one 
containing landmarks.
DeLoache (1980) studied memory for object location in 
very young children, aged 18 - 30 mo. She used a hide and 
seek game, in which a small stuffed animal named Big Bird 
was hidden in the child's home, with three or five minute 
delays. Across five studies, the range of perfect 
responding was 71-84 percent, with older subjects (mean age 
= 27 mo) better than younger (mean age = 21 mo), with
15
errorless percentages of 84 vs. 69. When longer intervals 
were tested, errorless response rates were 80 percent for 35 
min, 69 percent for 60 min, and 77 percent for overniqht.
In a multiple hiding task, with three or five minute 
intervals, 70 percent were retrieved overall. Memory for 
location, then, appears early, probably as a result of 
environmental demands. Hide and seek tasks fall between 
recall and recognition; the child has to retrieve an object, 
but s/he has many external cues. There is also high 
motivation in this type of game.
In order to compare tasks differing in naturalism, 
DeLoache (1980) devised a structure analogous to a delayed 
response task in which toys were hidden under four boxes 
with picture cues on the cover. The errorless rate was 68 
percent (compared to 89 percent for hide/seek) for subjects 
aged 22 - 29 mo. She speculates that the hide/seek 
locations, which were more separated in space, might provide 
more salient cues. Familiar landmarks also should be highly 
salient, making it easier to form associative links between 
a toy and its location. In a second study, DeLoache 
combined the various approaches to form three conditions:
(1) hide/seek in natural hiding places; (2) no-landmark (Big 
Bird in one of four plain boxes); and (3) toy in box, but 
placed near furniture, creating potential landmarks. The 
results were (1) 75 percent, (2) 53 percent, and (3) 60 
percent correct response rate, respectively. A significant
16
interaction suggested a difference in the effective use of 
cues, with older children performing approximately the same 
in the natural and landmark conditions. She hypothesizes 
that children perhaps use different frames of reference, 
with older subjects relating hiding places to the larger 
environment. This conclusion is consistent with other 
developmental literature which shows age differences when 
mnemonic strategies are required, specifically, a 
developmental progression from ignoring to exploiting 
contextual cues (DeLoache, 1980).
Many writers have emphasized memory as a product of 
goal-oriented activity (e.g., Brown, 1975? Cole and 
Scribner, 1977? Nelson, 1977? Smirnov & Zinchenko, 1969).
It seems logical, then, that even very young children should 
perform well in naturalistic tasks which involve attention 
to relevant information. In the DeLoache studies cited 
previously, the familiarity of environmental features 
undoubtedly facilitated encoding location without 
intentional mnemonic effort. In the landmark condition, 
however, an additional step was required, that being 
formation of a link between the hiding place (box) and its 
proximal landmark (DeLoache, 1980).
Therefore, we must reconsider the memory capacities of 
preschool children. Wellman and Somerville (1980) state 
three major observations: (1) By two years of age, there is 
a deliberate set to remember? the ability to recall later
17
depends on earlier instructions, either from self or others. 
This "goal to remember" is a prerequisite to all development 
of intentional, strategic (i.e., planful and efficient) 
memory. (2) There is a development of deliberate mnemonic 
strategies, at least in external memory tasks (for example, 
locating objects). While there is no demonstration of 
rehearsal, clustering, or elaboration, other effective 
memory-related strategies such as making hiding places 
distinctive, maintaining visual contact with a target 
location during a time delay (Wellman, Ritter, & Flavell, 
1975), and retrieval strategies to find a hidden object 
(e.g., Sophian & Wellman, 1980), are employed by even very 
young children. (3) There is a development of knowledge 
structures. Increased understanding of the sequence and 
significance of events accounts for accurate recall in 
everyday memory tasks.
The important organizing structures for young children 
appear to be context-derived event structures and scripts 
involving actually experienced, meaningful, and repetitive 
sequences (Nelson, 1977; Shank & Abelson, 1977). Nelson 
observes that this is the dominant form of knowing for the 
aged in our society and for young unschooled adults in other 
societies. There is always the danger in experimental 
studies that, in focusing on a particular sequence of 
skills, the experimenter may not have exposed his/her 
subjects to a task which elicits the desired behavior (Hand,
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1981). As has been demonstrated in the research, however, 
interaction with stimuli in a meaningful context should 
enhance memory. For example, Istomina (cited in 
Yendovitskaya, 1964/1971) found that memory performance for 
a list of five words increased considerably when changed 
from a laboratory task (memory as goal) to the context of a 
play or practical activity (memory as means): mean number of 
words recalled were 0.6 vs. 1.0 and 2.3 for three to four 
year olds, and 1.5 vs. 3.0 and 3.5 for four to five year 
olds, in task, play, and practical activities, respectively. 
Purpose of the Study
In surveying the research literature, it is clear that 
there are few studies of memory in very young children which 
attempt to combine current methodological concerns with a 
comparative study of memory in the contexts of traditional 
experimental tasks, play, and practical activities. Hence 
this research is designed to assess and compare memory in 
these three contexts for two- and five-year olds.
Furthermore, it has been observed that very young 
children often display memory for novel events. For 
example, our daughter Emily, at the age of four, heard my 
husband and me discussing plans to spend our vacation at 
Rocky Mountain National Park. She asked, "Is that the place 
where you climb up a big mountain and drink orange pop?" We 
had been there two years previously, and had driven to the 
top of Trail Ridge Road where we climbed on the rock piles
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and she had orange pop at the Alpine Visitor*s Center. Many 
parents have reported similar anecdotes.
Consequently, it appeared that creating a novel event, 
particularly for the younger children, might explore a facet 
of memory which has often been observed but seldom 
documented in any methodical way. Most research with very 
young children has centered on memory for pictures or /
objects, rather than on events or activities (Todd &
Perlmutter, 1980). In this study, the primary variable of 
interest was memory for the event of the researcher's visit 
and our activities during that time. Parents of all subjects 
were asked to keep a diary (provided by the experimenter) 
for one week, during which time they entered any spontaneous 
comments made by the child in regard to the visit and tasks.
G,
At the end of a week, the child was shown a photograph 
(taken at the first visit) and comments were recorded using 
visual and, as necessary, verbal prompts. Parents were also 
instructed to ask specifically for recall of toys and 
ingredients to provide a measure of long term memory for 
these stimuli. Perlmutter (Note 1) suggests that the 
child's perception of the need to communicate may be a 
critical factor in reporting recall of an event. Hence half 
the children in each age group were interviewed by the adult
who was present at the time of the visit and half, by a
non-present adult. Previous research suggests that 
spontaneous comments are not to be expected from younger
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subjects (Nelson & Ross, 1980) and that the need for visual 
and verbal prompts will decrease with age (Somerville, et 
al.i cited in Wellman & Somerville, 1980? Todd & Perlmutter, 
1980). r
Children participated in the following measures of short 
term recall memory: an experimental test of memory for 
pictures, suggested by the McCarthy Scales of Children's 
Abilities (McCarthy, 1972); a play activity using a picture 
set similar to the first to tell a story? and a practical 
activity, making graham cracker cookies. Because there' is 
great variability in young children, all three types of 
activities were within-subject variables. A follow-up 
interview was also employed to probe children's awareness of 
memory and mnemonic strategies.
Pilot research suggested a test for incidental memory 
as well. The youngest subject (2:5), in the visual/verbal 
prompt condition, recalled a toy used to amuse her while her 
mother completed the consent form. Thus, recall for toys ■ 
brought by the experimenter was used as a measure of 
incidental memory for both,age groups.
Chapter II
Method
Subjects
A total of 83 children participated in this study, 43 
girls and 4 0 boys. Mean age for the older group was 5:3 
(range 4:9 - 5:8), and for the younger group, 2:10 (range = 
2:4 - 3:3). Five children attended kindergarten. Short 
term data were collected for 82 subjects, and complete diary 
data were available for 78. Older subjects were drawn from 
local nursery schools, while the younger children were 
contacted through day-care centers and church cradle rolls. 
The majority of the children came from middle-class 
families. Seventy-one (92%).families were intact. 
Educational levels of parents ranged as follows: some high 
school - 1.3%; high school graduate - 13.7%; some college or 
vocational training - 37%; bachelor's degree or beyond - 
31.2%; postgraduate degree - 16.3%. All of the five-year 
olds were enrolled in some kind of preschool or daycare 
program, with 79% attending 9 hours or fewer per week and 
the remainder from 12 to 45 hours per week. Of the two-year 
olds for whom this data was reported, 49% were at home and 
the others were in daycare, preschool, or at a babysitter's, 
part- or fulltime. All subjects participated in all 
experimental conditions, except for interviewer at one week, 
which was a between-subjects variable.
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Materials for Memory Tasks
Incidental memory. Six toys were brought along to 
serve initially as a means of getting acquainted with the 
children and later as a test of incidental memory.
Pictorial memory. Standard black and white line 
drawings of common objects, enlarged and mounted on 2.75 by 
3 in. (7 x 7.5 cm) white posterboard, were used to form two 
sets of six pictures each (Snodgrass & Vanderwart, 1980). 
Picture sets were matched for frequency as reported by 
Snodgrass and Vanderwart (based on the Kucera-Francis 
frequency counts). In addition, six Whitman preschool cards 
with colored pictures of simple objects comprised a practice 
set. (See Appendix A for description of materials.)
Practical activity. For the practical activity, 
ingredients for graham cracker cookies included graham 
crackers, milk or water, powdered sugar, food coloring, 
rainbow sprinkles, and coconut.
Parent diary. A Polaroid camera was used to take a 
picture of the experimenter and child together. A scripted 
parent diary was given to each family. The diary consisted 
of three parts with accompanying instructions for recording 
comments made (I) spontaneously, (II) with visual prompt 
(the photograph), and (III) with verbal prompts. Additional 
pages were included in which parents were invited to provide 
demographic data and anecdotal accounts of their child's
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memory. (See Appendix B.) A form letter was sent to 
parents prior to the first visit; a second letter reminding 
them to complete the diary was sent, together with the 
photograph and a self-addressed envelope, at the end of one 
week.
Research Design
Memory for stimuli. Short term data collected at the 
time of the experimenter's visit included correct recall 
scores on measures of incidental memory for toys, pictorial 
memory for a practice set of colored pictures and two sets 
of black and white line drawings (one each in a story and 
nonstory condition), and memory for the ingredients used to 
make graham cracker cookies. The data for pictorial memory 
conform to a 2 (age) x 2 (sex) x 2(story vs. nonstory) mixed 
factorial design. Picture stimuli were also compared in a 
2(age) x 2(sex) x 2(color vs. black and white, nonstory) 
mixed factorial design. Correct recall scores for three 
measures form a 2(age) x 2(sex) x 3(stimuli) mixed factorial 
design to compare salience for toys, black and white test 
pictures (nonstory condition), and ingredients. In each 
instance, age and sex are between-subjects variables, while 
memory for stimuli is within-subjects.
In addition to short term data, measures of long term 
memory were obtained from parent interviews recorded in the 
diaries one week following the experimenter's visit (Parts 
II and III). Children were randomly assigned to interviewer
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condition (present or nonpresent adult as interviewer). 
Parents were instructed to ask for specific recall of both 
toys and ingredients in order to compare short and long term 
recall of these stimuli. These data conform to a 2(sex) x 
2(age) x 2(interviewer) x 2(time) x 2(stimuli) mixed 
factorial design, with repeated measures on time and 
stimuli.
Memory for event. Diary data were tallied in M.U.s as 
explained in the procedure section. In addition, diary data 
from Parts II and III formed a 2(age) x 2 (sex) x 
2(Interviewer) between subjects design, and total M.U.s, a 
2(age) x 2(sex) design. Finally, a series of one-way 
comparisons were formed for television viewing hours and 
hours spent in out-of-home care, with scores on all short 
and long term recall tasks as the dependent measures. 
Procedure
Incidental memory. Children were tested in their 
homes. The six toys were used for approximately ten minutes 
of free play, allowing the child time to get acquainted and 
the experimenter time to become familiar with the child*s 
speech. After the toys had been put away, the children were 
asked to recall them.
Pictorial memory. The children were then tested for 
pictorial memory. First a practice set of six pictures was 
presented. Because the purpose of this trial was to make 
sure the children understood the task, prompts were used if
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necessary (for example, to elicit the correct response cake, 
the child might be asked, "Did you see a picture of 
something to eat?"). Cued responses were not scored as 
correct answers. For the nonstory condition, six black and 
white line drawings were displayed and labeled over a period 
of 60 sec, the pictures hidden, and children asked to recall 
as many pictures as possible within a time limit of 90 sec.
A similar set of pictures was presented in a story context: 
"Here is a little girl. She's going outside to play. She
sits down on the steps. Soon a bus drives by," etc.
Pictures were again displayed for 60 sec and the children 
tested for recall of the pictured objects within a time 
limit of 90 sec. The order of the two picture sets and the
order of task presentation were counterbalanced.
Practical activity. In the final activity, the 
experimenter and child made "cookies" by mixing powdered 
sugar icing and spreading it on graham crackers, then 
decorating the tops with coconut and rainbow sprinkles.
After the cookies were finished, the parent was asked to 
take a photograph of the child and experimenter together. 
Subjects were asked to recall the ingredients while waiting 
for the picture to develop. (Making this type of cookie was 
a unique experience for almost all the children. Only a few 
parents reported ever having made them with their children, 
and those few had either engaged in this activity in the 
distant past, or had used canned frosting.)
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For all recall tasks, an M&M candy (or at the parent's 
request, a nonsugar treat) was given for each correct 
response. Feedback was provided after four correct answers: 
Good, you remembered four things. Can you tell me two more? 
Verbal encouragement was offered throughout the session. At 
the end of the test session, the experimenter attempted to 
elicit from the children information concerning their 
awareness of the need or desire to remember. Although not 
amenable to statistical analysis, responses to these 
questions lend insight into the development of young 
children's memory.
Parent diary. Diary entries were assigned memory 
units similar to those described by Todd and Perlmutter 
(1980). One unit was given for each of the following items 
of information: who, what, when, where, why, how, and 
specific attributes such as colors. For example, seven 
meaning units (M.U.s) were assigned to the sentence, "I 
stirred red food coloring with sugar to make pink frosting.'' 
Half of the children in each age group were questioned for 
Parts II and III (visual/verbal prompt condition) at the end 
of one week by the adult who was present during the 
experimenter's visit, while the other half were questioned 
by a non-present adult. Thus four experimental groups were 
formed in respect to recall memory for an event, as measured 
by diary data.
Two subsets of 16 diaries each were rescored; the
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experimenter rescored one set two months later to establish 
intrarater reliability, while a second judge scored the 
other subset for interrater reliability. Intrarater 
reliability was 96%, 83%, and 97% for Same Day, Later Days, 
and One Week (Parts II and III), respectively. Interrater 
reliability for those three sections was 98%, 82%, and 90%. 
Difficulty in deciding whether some comments in Part I were 
cued or noncued led to lower reliability ratings (ranging 
from 62 to 100%, M = 84%) for the various subcategories, but 
when combined without regard to cued/noncued, yielded a 
range of 82 to 100%, M = 92%, for that section. Most of the 
variability occurred in two diaries in each subset? when 
these four were removed, the mean reliability ratings rose 
to 96% for combined data. Reliability figures were 
calculated as the ratio of the two scores.
Chapter III 
Results
Memory for Stimuli
Short term recall. Correct recall scores for 
pictorial memory were analyzed in a 2(age) x 2(sex) x 
2(story vs. nonstory) ANOVA. (Cell sizes were unequal for 
all factorial analyses.) Significant main effects emerged 
for age and picture condition. As hypothesized, five-year 
olds recalled more pictures than two-year olds, F (1, 78) = 
67.75, £ < .001, and recall of pictures presented in a
story context was greater than that of pictures alone,
F (1, 78) = 18.98, p < .001. There was no main effect for 
sex, F (1, 78) = .001. Of the possible interactions, only 
sex and picture condition was significant, F (1, 78) =
4.06, p < .05. Tests of simple effects indicated that 
girls benefitted more than boys from the story context,
F (1,78) = 20.84, p < .001, with mean scores as follows: 
boys - nonstory = 3.40, story = 3.75; girls - nonstory =
3.14, story = 4.10. The mean and standard deviation for 
picture recall scores are presented in Table 1. The 
age-related gains in performance were in accord with 
developmental expectations. Picture recall performance was 
expected to be better in the story condition, but it was 
qualified by the interaction in which girls but not boys 
scored significantly higher.
28
29
Table 1
Mean Number of Pictures Recalled in Nonstory 
and Story Conditions by Age and Sex
Nonstory Story
Age/Sex M SD M SD
Two-year Old Girls3 2.00 1.89 2.95 1.79
Two-year Old Boys3 2.4 0 1.50 2.65 1.39
Five-year Old Girls 4.18 1.10 5.14 .94
Five-year Old Boys3 4.40 .88 4.85 1.04
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Memory for pictures was also compared in a 2 (age) x 
2(sex) x 2(color vs. black and white, nonstory) ANOVA, with 
type of picture a within-subjects variable- Black and white 
line drawings were used for test stimuli because their norms 
were available; these pictures were always preceded by the 
colored practice set. Thus a possible confounding with 
order effect is permitted in this analysis. However, there 
was a main effect only for age, F (1, 78) = 64.11, p <
.001. There was no main effect for sex, F (1, 78) = 1.10, 
and no interactions ( F < 1 in all cases). The means and 
standard deviations are presented in Table 2.
An analysis of variance was also performed on short 
term recall scores of stimuli using toys, black and white 
line drawings from the nonstory test lists (NS), and 
ingredients, forming a 2(sex) x 2(age) x 3(stimuli) mixed
design. The means and standard deviations for this data are
shown in Table‘3. There were significant effects for age,
F (1, .78) = 143.71, p < .001, and stimuli, F (2, 156) = 
12.71, £ < .001. The main effect for sex was not
significant, F (1,78) = .05. The age by stimuli
interaction was also significant, F (2, 156) = 12.71, £ <
.001. Tests of simple effects showed no differences for 
recall of stimuli by five-year olds, F (2, 130) = 1.60, but 
significant differences were present for two-year olds,
F (2, 130) = 19.43, £ < .001. Neuman Keuls tests of the
differences revealed that.toys were more accurately recalled
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Table 2
Mean Number of Color and Black and White Pictures 
{Nonstory Condition) Recalled by Age and Sex
Age/Sex
Color Black and White
M SD M SD
Two-Year Old Girls3 2.45 1.88 2.00 1.89
Two-Year Old Boys3 2.45 1.50 2.40 1.50
Five-Year Old Girls 4.14 .94 4.18 1.10
Five-Year Old Boys3 4.50 1.32 4.40 .88
3N = 20
Table 3
Mean Number of Toys, Black and White Pictures 
(Nonstory Condition), and ingredients 
Recalled by Age and Sex
Age/Sex
Toys NS Ingr.
M SD M SD M SD
2-yr. Girls3 3.40 1.05 2.00 1.89 1.75 1.52
2-yr. Boys3 2.85 1.27 2.40 1.50 1.10 1.21
5-yr. Girls*3 4.68 .99 4.18 1.10 4.55 .96
5-yr. Boys3 4.80 1.01 4.40 .88 4.75 . 91
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by the younger children, followed by pictures, and finally 
by ingredients (toys > NS > ingredients), £ < .01.
Long term recall« Correct recall scores over the one 
week period for toys and ingredients were analyzed in a 
2(sex) x 2(age) x 2(interviewer) x 2(time) x 2(stimuli) 
mixed factorial ANOVA with repeated measures on the last two 
factors. Table 4 shows the means and standard deviations 
for this data. There were significant main effects for age,
F (1, 69) = 123.00, £ < .001; interviewer, F (1, 69) =
8.25, £ < .01; and time, F (1, 69), = 12.22, £ < .001.
Contrary to expectation, children interviewed by an adult 
who was present during the visit of the experimenter had 
higher recall scores than those interviewed by a nonpresent 
adult.
Age and time each interacted with other variables as 
follows; (1) Age and sex, F (1, 69) = 5.19, £ < .05.
Tests of simple effects indicated that for both sexes, 
five-year olds ( M s = 4.46, boys, and 4.13, girls) recalled 
significantly more overall than two-year olds ( M s = 1.96, 
boys, and 2.46, girls), F (1,69) = 35.84, boys, and 
F (1,69) = 12.32, girls, £ < .001 (both cases). The trend
was toward an interaction with boys performing less well 
than girls at age two, but better than girls at age five. 
However, the differences at each age level were not 
significant, F (1,69) = .38, five-year olds, and F (1,69)
= .91, two-year olds, reflecting only the large effect for
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Table 4
Mean Number of Toys anri Ingredients Renal led 
Immediately and at One Week in Present and Nonpresent 
Interviewer Conditions by Age and Sex
Toys-ST Ingr . -ST Toys-LT Ingr .-LT
Age/Sex M SD M SD M SD M SD
2-yr. Girls
Pa :
NPa :
3.5
3.3
1.2
1.0
2.3
1.2
1.6
1.2
2.6
2.1
1.4
1.5
2.7
2.0
1.6
1.5
2-yr. Boys
pafe NP :
2.7
3.0
1.5
1.1
1.4
.9
1.4
1.1
1.9
1.6
1.6
1.2
2.6
1.6
1.2
1.1
5-yr. Girls
pafe NP :
4.9
4.3
1.1 
. 9
4.7
4.3
.8
1.2
3.6
2.3
1.9
1.3
4.8
3.9
1.0
.8
5-yr. Boys
.
NP& :
4.9
4.7
1.1
1.0
5.1
4.3
.7
1.0
3. 4b 
3. 6C
. 7b 
. 9C
5.4
4.7
.7
1.0
?N = 10
age differences. (2) Age and time, F (1, 69) = 5.17, £ <
.05. Five-year olds recalled toys and ingredients better at 
immediate short term ( M = 4.67) than at one week long term 
( M = 3.92), F (1,69) = 7.48, £ < .01. Recall for 
two-year olds was not significantly different between time 
periods ( M s = 2.29, short term, and 2.14, long term),
F (1, 69) = .41. (3) Age and stimuli, F (1, 69) = 36.37,
£ < .01. Five-year olds reported more ingredients ( M =
4.67) than toys ( M = 3.92), F (1, 69) = 5.53, £ < .05.
Two-year olds, in contrast, recalled more toys (M = 2.59) 
than ingredients ( M = 1.85), F (1,69) = 5.58, £ < .05.
(4) Time and stimuli, F (1, 69) = 71.80, £ < .001. Toys
were recalled better at short term ( M =3.91) than 
ingredients ( M = 3.03), F (1,69) = 15.01, £ < .001.
However, ingredients were recalled better at long term ( M 
= 3.45) than toys ( M = 2.58), F (1,69) = 14.58, £ <
.001.
Memory for Event
Event memory was tallied from diary data for each 
report category (i.e., Part I: spontaneous; Part II: visual; 
and Part III: verbal). One point was given for each meaning 
unit (M.U.) as described in the procedure section. For Part 
I, each conversation was rated separately; for Parts II and 
III, an M.U. was credited only the first time it was 
mentioned to control for repetitive questions.
Spontaneous scores were further divided according to
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whether comments were made the day of the visit or on 
subsequent days, with 70% of these comments being made on 
the same day. Because some of the children saved their 
cookies, which then provided a cue for later conversations, 
comments were also categorized as cued or noncued; this 
division, however, was not always clearcut. (Other cues 
will be discussed later.) Of the same-day comments, 
approximately 40% were cued, compared to 31% of later-day 
comments and 37% overall. These proportions were 
significantly different from noncued comments, p < .001, 
using binomial tests of the differences. Tables 5 and 6 
show the considerable variation between age and sex groups 
both in quantity and percentage distributions for all 
categories. Binomial tests were used to analyze responses 
within each age and sex group as follows: cued vs. noncued 
for both same and later days, general vs. specific, and same 
day vs. later days. Significant differences occurred for 
all comparisons, except for cued vs. noncued— later 
days— for two-year old boys. Two-year old girls had more 
M.U.s than boys of the same age for both same and later 
days, p < .01 in all cases. They also reported more in 
Parts II and III, p < .001. Five-year old boys reported 
more than five-year old girls on the same day, p < .05, but 
this was reversed for later days, p < .01. Five-year olds 
as a group had more M.U.s on the same day, p < .01, but 
two-year olds scored higher on later days, p < .001.
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Table 5
Diary Data in Meaning Units: 
Fart I
Same Day Combined
C/NC
Later Days Combined
C/NC
Total
Group C NC C NC
2 - Ga : 
Mean:
32%
(36)
1.71
68%
(77)
3.67
(113)
5.43
27%
(21)
1.00
63%
(56)
2.67
(77)
3.67
(190)
SD: 2.64 6.46 7.80 1.92 3.50 4.33
2 - Bb : 21%
(15)
79%
(58) (73)
44%
(18)
56%
(23) (41) (114)
Mean: .79 3.05 3.84 .95 1.21 2.16
SD: 1.32 4.29 4.63 1.96 2.62 2.95
5 - Gb : 65%
(68)
35%
(36) (104)
32%
(14)
68%
(30) (44) (148)
Mean: 3.58 1.89 5.47 .74 1.58 2.32
SD: 3.70 3.18 5.27 2.58 2.67 3.37
5 - Bb : 36%
(50)
64%
(87) (137)
11%
(2)
89%
16) (18) (155)
Mean: 2.63 4.58 7.21 .11 .84 95
SD: 3.73 7.88 8.71 .46 2.24 2.25
Totals: 40%
(169)
60%
(258) (427)
31%
(55)
69%
(125) (180) (607)
Note. Numbers in parentheses indicate the number of 
M.U.s.
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Table 6
Diary Data in Meaning Units: 
Parts II and III
Group Nonprompt Prompt Subtotal Grand Total
2 - Ga : 66% (206) 34% (107) (313) (503)
Mean: 9.10 5.10 14.19 23.95
SD: 6.29 4.01 8.52
2 - Bb : 61% (133) 39% (84) (217) (331)
Mean: 7.00 4.42 11.42 17.42
SD: 3.51 3.04 5.25
5 - Gb : 55% (198) 45% (160) (358) (506)
Mean: 10.42 8.42 18.84 26.63
SD: 6.01 5.00 5.53
5 - Bb : 55% (218) 45% (177) (395) (550)
Mean: 11.47 9.32 20.79 28.95
SD: 5.51 5.03 5.94
Note. Numbers in parentheses indicate the number of 
M.U.s.
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Part II (Visual Prompt) in most cases yielded only 
identification of the persons in the photo, so this 
information was combined with that of Part III (Verbal 
Prompt). These scores were subdivided into general or 
nonprompted responses (open-ended questions 1-5, e.g., tell 
me about this picture) and specific or prompted responses 
(questions 6 and 7, requesting names of toys and 
ingredients). General responses accounted for 59% of the 
total for Parts II and III. In addition, specific number 
correct scores for toys and ingredients were partitioned out 
from Parts II and III for the analyses reported earlier.
An analysis of variance was performed on diary 
interview data from Parts II and III (in M.U.s) in a 2(age) 
x 2(sex) x 2(interviewer) between subjects design. There 
was the predicted significant age difference, F (1, 68) = 
16.03, p < .01, with five-year olds reporting more 
information. Neither the main effect for sex, F (1, 68) = 
.52, interviewer, F (1, 68) = 1.08, nor the interaction,
F (1, 68) = 2.75, were significant. Total diary M.U.s were 
also analyzed with a 2(age) x 2(sex) ANOVA, with only age as 
a significant factor, F (1, 72) = 5.35, £ < .05. (For
sex, F (1,72) = .65, and for the interaction, F (1,72) =
3.14.) Five-year olds again reported more information.
Every child remembered something about the 
experimenter's visit. Tables 7 and 8 show the percentage 
and number of children who reported various details
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Table 7
Percentage and Number of Children Who Remembered Each 
Item as Reported in ParL I of the Parent Diaries
Stimuli
Two -year olds Five -Year Olds
Girlsa _ b Boys M Girlsb _ b Boys M
Cookies 65% 68% 66.5% 94% 79% 86.5%
(13) (13) (17) (15)
Toys 50% 26% 38% 17% 16% 16.5%
(10) (5) (3) (3)
Games/ 20% 21% 20.5% 17% 16% 16.5%
Cards (4) (4) (3) (3)
M&Ms/ 20% 37% 28.5% 17% 26% 21.5%
Candy (4) (7) (3) (5)
Camera/ 5% — 2.5% 11% 21% 16%
Photo (1) — (2) (4)
ExperimenterC 25% 11% 18% 28% 16% 22%
(5) (2) (5) (3)
Other 15% _ 7.5% 6% 5% 5.5%
(3) • (1) (1)
cThese figures exclude references to the experimenter as 
part of the activities.
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Table 8
Percentage and Number of Children 
Who Remembered Each Item as Reported 
in Parts II and III of the Parent Diaries
Stimuli
Two--year olds Five--year olds
Girls3 _ b Boys M Girls13 _ b Boys M
Cookies 70% 84% 77% 100% 79% 89.5%
(14) (16) (16) (15)
Toys 70% 58% 64% 89% 63% 76%
(14) (11) (16) (12)
Games/ 45% 42% 43.5% 83% 53% 68%
Cards (9) (8) (15) (10)
M&Ms/ 20% 42% 31% 50% 37% 43.5%
Candy (4) (8) (9) (7)
Camera/ 15% 32% 23.5% 33% 21% 27%
Photo (3) (6) (6) (4)
Experimenter0 5% . - 2.5% - - _
(1) — — — — —
Other 10% 16% 13% 28% 11% 19.5%
(2) (3) (5) (2)
?N = 21
This figure excludes references to the experimenter as 
part of the activities.
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separately for Part I (without regard to whether comments 
were cued or noncued) and for Parts II and III (responses to 
general questions only). These data are based only on the 
mention of an item, not on the frequency or detail with 
which it was reported. Tests for significance of 
differences between two proportions showed that in Part I, 
more five-year olds mentioned cookies and the photograph or 
camera ( £ < .01 in both cases), but more two-year olds
talked about toys ( £ < .01), with girls mentioning toys
more than boys ( £ < .05). More two-year old girls than
boys ( £ < .01) reported miscellaneous details as well, for
example, the tote bag in which the experimenter1s materials 
were carried. Other differences between sex and age groups 
were not significant for Part I. For Parts II and III* 
several sex differences emerge. More five-year old girls 
than boys commented on cookies, toys, and games ( £ < .01 
in all cases), while more two-year old boys than girls 
reported receiving candy ( £ < .05). Five-year olds 
reported cookies ( £ < .05) and card games ( £ < .01) more 
often than two-year olds. No other differences between 
proportions were significant.
Demographic variables. The diaries included a page of 
demographic information to be completed voluntarily; most of 
the questions were completed by 77 of the 78 families who 
returned the diaries. Parents were asked to estimate the 
number of hours their children watch television. Two-year
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olds spend slightly less time in front of the TV than 
five-year olds; mean viewing times are 12 and 15 hours per 
week, respectively, One-way analyses of variance were 
performed on number-correct scores for all immediate and 
one-week recall memory tasks, using hours of television 
viewing as a between subjects factor. One significant 
effect emerged for the practice list - short term (ST),
F (5 , 69 ) = 2.46 , £ < .05. A Tukey A test of the
differences showed that children who watch the most TV ( M 
= 33 hours per week) scored higher than those who watch the 
least ( M = 3  hours per week). This finding is confounded 
by age differences, however, because five-year olds 
accounted for 67% of the highest viewing group, but only 18% 
of the lowest viewing group. In the intermediate categories 
of television viewing hours, two- and five-year olds are 
more evenly represented, and those viewing groups are not 
significantly different from one another in memory 
performance.
Children were similarly assigned to one of six 
categories based on the number of hours spent in childcare 
programs outside the home. One-way analyses of variance 
were performed on the number-correct scores for all recall 
memory tasks, with hours outside the home as a between 
subjects factor. Significant effects were revealed as 
follows: toys - ST, F (5,67 ) = 4.57, £ < .001; practice
list - ST, F (5,67) = 3.33, £ < .01; story condition - ST,
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F (5,67)' = 2.81, £ < .05? ingredients - ST, F (5,67) =
6.01, £ < .001; toys - long term (LT), F (5,67) = 2.34,
£ < .05. For ingredients - ST, a Tukey A test of the
differences indicated that children in group 2 (6-10 hours 
outside the home) had a significantly higher mean score than 
groups 1 and 6 (0-5 and 41-50 hours out of the home, 
respectively). Similar results were found for ingredients - 
LT. Group 2 (6-10 hours) had a higher mean score than 
groups 1 (0-5 hours), 5 (31-40 hours), and 6 (41-50 hours). 
Once again, however, these findings can be primarily 
accounted for by the age differences which exist. Group 2 
includes 71% of the five-year olds; groups 1 and 6 include 
69% of the two-year olds, and groups 1, 5, and 6, 86% of the 
two-year olds.
Chapter IV 
Discussion
What can we conclude in regard to young children's 
memory? In many respects this study simply confirms the 
developmental aspects of memory which have been catalogued 
before. On the other hand, it contributes to our knowledge 
of factors in memory performance such as familiar scripts 
and the salience of stimuli. The present research has also 
shown that even children of two-and one-half years 
demonstrate memory for an event. The anticipated 
differences between memory performance in the contexts of 
task, play, and practical activity did not materialize. 
Interactions between age, time of recall, and stimuli 
indicate that such simplistic categories cannot explain the 
complex interplay of these factors.
Memory for Stimuli
Several of the findings in this study are consistent 
with previous research. For example, Kail (1979) reported 
that five-year old children displayed developmental gains in 
memory performance over two-year olds. In the laboratory 
type task of recall memory for pictures, children of both 
age levels showed significantly better recall for pictures 
presented in a story context, which also supports earlier 
research (e.g. Smirnov & Zinchenko, 1969? Yendovitskaya,
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1964/1971). There was a sex-story condition interaction, 
however, which indicated that girls benefitted more than 
boys from the story context. For five-year olds, immediate 
recall of toys and ingredients was better than recall at one 
week, a finding which has been reported previously 
(Perlmutter & Myers, 1979). Differences between time of 
recall were not significant for the two-year olds.
Sex differences were generally absent, with some 
exceptions. As noted above, girls achieved greater picture 
recall than boys when pictures were presented in a story 
context. This may reflect girls' ability to utilize verbal 
cues, a sex difference discussed by Maccoby & Jacklin,
(1974). In the nonparametric analysis for toys and 
ingredients over a week's time, two-year old girls reported 
more stimuli than two-year old boys. Binomial tests showed 
that two-year old girls also scored higher in total memory 
units for diary data than boys of that age. This may simply 
reflect younger girls' earlier verbal development, which by 
five years is no longer an issue.
Brown (1975) and others contend that memory arises out 
of meaningful interaction; thus the results of memory for 
various stimuli give us some insight into the question of 
salience. Memory for pictures was not enhanced by the 
presence of color, although it was not possible to control 
for possible order effects for practice and test stimuli.
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With the exception of the youngest two-year olds, however, 
the task seemed to be readily understood by all subjects.
One would expect the first trial to be best if either better 
memory for colored pictures or proactive interference 
occurred; in fact, there were no significant differences in 
scores for the three trials except for the story-nonstory 
manipulation discussed above. When tested for short term 
recall, five-year olds reported toys, line-drawn pictures, 
and ingredients about equally well. In contrast, two-year 
olds remembered toys best, followed by pictures, and finally 
ingredients.
In examining the age interaction with long and short 
term recall, however, we see that five-year olds recalled 
both toys and ingredients better at short term, while for 
two-year olds there was no significant difference. Although 
the younger group was uniformly poor in recall performance, 
what they did remember, they remembered very well indeed. 
When short and long term memory scores for toys and 
ingredients were combined, an age-stimuli interaction showed 
that five-year olds reported more ingredients overall, while 
two-year olds recalled more toys. This is not surprising, 
as playing with toys comprises much of the "work" of young 
children. Their experience with ingredients is likely to be 
more limited as well; some two-year olds, for example, were 
unfamiliar with coconut. (Older children's memory for 
ingredients will be discussed in greater detail below.)
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The time-stimuli interaction adds another dimension to 
this discussion. Toys were remembered better at the time of 
testing, in contrast to ingredients, which were better 
remembered a week later. (Some qualification for this 
finding seems necessary, however, because neither the 
instructions nor the time interval were identical. Children 
were asked to recall the toys as soon as they were put away, 
but without prior instructions to try to remember them. On 
the other hand, children were told to remember the 
ingredients, but there was a time lapse of several minutes 
while the parent took the picture.) A confounding factor 
observed by the experimenter, especially for two-year olds, 
was that the question-response mode of the memory tasks was 
broken by the activity of making cookies. When questioned 
later about ingredients, they were not interested in 
responding. This illustrates some of the methodological 
problems raised in the introduction, and may account for the 
fact that ingredients were recalled better at long term.
Lower short term memory scores here may reflect lack of 
desire rather than inability to report.
Another factor in the age-stimuli and time-stimuli 
interactions may be related to script formation (Nelson,
1977; Shank & Abelson, 1977). The older children were 
perhaps able to rely on a "cookie making" script to think 
through the sequence of making frosting, spreading it on 
crackers, and decorating the tops, thus calling to mind the
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individual components of the process. Five-year olds were 
particularly likely to report making cookies in a 
step-by-step fashion, and the few intrusions of false items 
reflected their knowledge of common ingredients, such as 
salt or flour. In further support of this age difference, 
two-year olds tended to report globally ("We made cookies") 
rather than analytically, in contrast to the five-year olds 
who competently listed ingredients.
Because scripts develop from the repetition of 
experiences, five-year olds would be expected to possess 
more scripts than two-year olds. Two-year olds have scripts 
which are appropriate to their experience, such as one for 
"riding on an airplane," reported by Shank (Shank & Abelson, 
1977) or "what we do at the daycare center," described by 
several parents in this study. Two-year olds probably have 
not developed a script for making cookies. When questioned, 
most parents said their two-year olds' experience in the 
kitchen was limited to helping stir. As children mature, 
they are able to participate in more varied activities, thus 
increasing their script repertoire. It is also possible 
that although toys were intrinsically more interesting at 
the time, playing with toys is a common experience and 
therefore it was more difficult to recall a specific toy one 
week later. These explanations are consistent with Nelson & 
Brown's (1978) discussion of how episodic memory is 
transformed through experience into semantic memory.
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Diary Data
Conclusions based on diary data in this study should be 
interpreted with caution. When Jenkins (1971) argued for 
ecological validity and a focus on memory which regenerates 
events, he also concluded that this type of task "is poorly 
specified, is hard to incorporate in the discipline of the 
laboratory, and is absolute misery to score. But I argue 
that we ought to persist..."(p . 284). Lack of experimental 
control is apparent in that many children were not at home 
for varying portions of the week. Several parents also 
reported later conversations between children about the 
experimenter's visit, (e.g., when carpooling to preschool). 
One little girl told me what color frosting her friend had 
made, indicating that the children discussed the experience 
among themselves. None of these incidents were recorded in 
the diaries.
Salient cues also varied across subjects. In addition 
to the cookies mentioned earlier, external cues sometimes 
prompted comments. For example, the experimenter introduced 
herself to the children by a childhood nickname, Lemon. The 
two-year olds also looked at a book which had a picture of a 
lemon, and were told it was the same as the experimenter's 
name. (Several children, having first identified the 
picture as an orange, then continued to refer to the 
experimenter as Orange throughout the week, and another used 
the label Lemonade.) Sunkist was running an ad campaign
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featuring a large billboard picture of a lemon which 
stimulated several conversations about the visit. Some 
children made other associations, such as the two-year old 
who sometimes bought doughnuts with colored sprinkles on 
top. When passing the doughnut shop, she began talking 
about making cookies. A five-year old asked to buy graham 
crackers while grocery shopping, so he could "make cookies 
like the lady showed me." Cued comments, as shown in Table 
5, accounted for slightly more than a third of the total in 
Part I. Although no similar research is available on adult 
speech patterns, this is probably typical of everyday 
conversation among adults as well. Some comments are 
prompted by cues in the environment or by an association of 
ideas, while others are spontaneously initiated by the 
speaker.
Another factor which may have been operating, although 
too subtle to analyze statistically, is memory span (the 
"seven plus or minus two" effect). This is suggested by the 
finding that two-year olds made more spontaneous comments 
during the days following the experimenter's visit.
Children who talked a lot about the visit tended to be those 
who led relatively quiet lives. For those children with a 
busy routine of daycare or preschool plus various lessons, 
this event was only one of many experiences in their week. 
Several parents also observed that their children asked 
repeatedly when the experimenter was coming, but talked
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little about it afterward. Anticipation of a desired event 
is an area for further study, and fits in the same category 
as memory for a promised treat (cf. Wellman & Somerville,
1980 ) .
The prediction that children would report more 
information to a nonpresent adult than to the present adult 
was not supported. A reverse effect was found. Because the 
present parent was usually the mother (for 96% of the 
subjects), and the nonpresent interviewer usually the 
father, this may reflect characteristic patterns of family 
communication. Perhaps mothers use more prompts or cues, 
verbal or otherwise, or are more adept at translating what 
may be imperfect communications. The present parent 
received instructions regarding the follow-up interview, 
although there were written instructions as well. It is 
possible that mothers overall did a more complete job of 
interviewing. Having been present and therefore aware of 
what transpired, mothers may also have probed more 
extensively to obtain the fullest possible report.
Because parents were not asked to report the person to 
whom spontaneous comments were made in Part I, the data 
cannot be broken down in this way. Nevertheless, many 
reported that conversation was directed at siblings or 
nonpresent parents, which tends to support the hypothesis 
that children are sensitive to the need to communicate.
Shatz and Gelman (1973) for example, reported that four-year
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olds appropriately shifted sentence complexity when speaking 
to two-year olds and adults. This aspect of diary data is 
difficult to interpret, because both parents were present in 
some cases, or conversely, the present parents busied 
themselves elsewhere in the house. Often when the parents 
came back in the room to take the picture, children eagerly 
related their experiences. Thus the present-nonpresent 
hypothesis needs to be studied further.
Data based on M.U.s is inevitably biased in favor of 
those children who are more verbally sophisticated. As is 
shown in Tables 7 and 8, when memory for an event is 
examined apart from the quantity of the report, five-year 
olds are not necessarily superior to the younger group. For 
spontaneous comments recorded during the week, two-year olds 
commented more than five-year olds about the toys they had 
played with. Five-year olds talked more about cookies and 
the photograph, but for the remaining categories there were 
no significant differences. Similarities in memory 
performance were also found by Somerville et al. (cited in 
Wellman & Somerville, 1980) when two-, three-, and four-year 
olds were asked to remind their parents about something.
The largest effect was for interest level, a finding which 
is consistent with this study. Salience of the material to 
be remembered appears to be a critical factor regardless of 
age. Whether this accounts for the higher proportion of 
five-year old girls who reported cookies, toys, and games in
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Parts II and III (Table 8), or whether the girls simply 
tended to talk more, is a matter for speculation.
Furthermore, at the one-week interview some children 
reported specific pictures shown during the short-term 
memory tasks. Six two-year olds reported from one to four 
pictures correctly (M = 2), while six five-year olds 
reported from two to five pictures (M = 3.7). Considering 
the short time the pictures were displayed (approximately 60 
sec), and the fact that the children were not directly 
questioned about them during the one-week interview, this 
demonstrates remarkable memory.
Some of the older children appeared able to monitor 
their own memory goals in ways similar to those reported by 
Kreutzer et al. (1975). When recalling items at the time 
of the visit, they were given quantitative feedback after 
four responses. At the one-week interview a five-year old 
listed the toys he remembered, then asked if he'd said six 
things. Several children, in trying to recall a series of 
items, would say the same one twice, but immediately correct 
themselves, saying "No, I said that one already." Several 
children, in spontaneous comments following my visit, told 
parents what they had not remembered, for example, "I saw a 
girl and a cat. I didn't remember the telephone." Two-year 
olds sometimes reported negative instances, such as "I used 
yellow, not green." There were occasional intrusions from 
previous series in pictorial memory. One two-year old,
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having received an M&M for recalling the bird in the 
practice series, then reported a bird for the other two 
series, saying "Candy for the bird."
None of the two-year olds and only a few of the 
five-year olds gave a verbal response when asked how they 
remembered things. They often shrugged their shoulders or 
gave a blank look. However, several five-year olds were 
fairly sophisticated. Some responses were, "I try to see 
them" (5:5); "Think" (5:4); "Remember" (5:0); "I would write 
them down - I would look at them three times and then I 
would remember" (4:10); "I look at things - shut my eyes and 
see it [sic^ again - your brain reads it" (5:0). Perhaps it 
is more than coincidental that four of these five responses 
were given by girls. In any case, most children at this age 
are not consciously aware of mnemonic strategies, or at 
least lack the vocabulary to report these skills. That such 
awareness seems to emerge at around the kindergarten to 
first grade level has been widely documented (e.g. Kail,
1979; Kreutzer et al., 1975.). Of the five children who 
attended kindergarten, none responded to the question on 
memory.
Anecdotal Information
A page was provided in the diary for parents to record 
anecdotal comments. Many reported an outstanding memory for 
gifts received. One girl (2:7), who wore a number of 
friendship pins (tiny beads strung on a safety pin),
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reported who had given her which pins, some from at least 
two months previous. Her mother said they had not rehearsed 
this information but that the child often talked about the 
pins. Another child had been taken to the movie "E.T." when 
she was 2:0; this child saw the movie again when she was 
2:6, and when the flying saucer appeared in the opening 
scenes, said "At the end of this movie there*s a rainbow."
The parents had not remembered it, but she was right. Many 
young children were able to give quite detailed plots of 
movies they'd seen, "E.T." being the current favorite.
Other parents mentioned memory for rhymes, songs, or 
stories. A common experience is trying to condense a 
bedtime story and being corrected by the child.
Several parents reported excellent cognitive mapping; 
one five-year old boy directed his mother to a farm he had 
visited once with his preschool class. Other children could 
tell their parents which way to turn to reach a familiar 
location. Another five year old boy showed excellent 
"sports numbers" memory for players' jerseys and scores. 
Vacations or special outings were mentioned as frequent 
sources for long term memories. Many parents said their 
children often recalled unusual details (such as which 
pajamas they had worn or a particular amusement) which were 
not rehearsed or consciously remembered by the parents, but 
which were nevertheless correct, sometimes months and years 
later. Common symbols, such as McDonald's golden arches,
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were widely recognized and remembered, as well as stores or 
locations visited only once, but holding some unique 
association. The earliest reported memory concerned a child 
who had had hyperalimentation until the age of six months 
(and who was extremely precocious verbally). When she was 
ten months of age, a wind-up alarm clock was placed in her 
room. The ticking sound distressed her because, she said, 
it reminded her of the "tube clock" (the pump’s ticking 
noise).
Birthdays are another source of memories. One mother 
was surprised, talking with her daughter about her upcoming 
third birthday, when the child said she did not want a bunny
cake because she had had one like that the year before. An
almost-five-year old said she hoped a particular friend 
would not blow out her birthday candles again this year.
Many children remembered details not only about their own 
parties, but also those of friends. The anecdotes are 
endless, and even when dates and lack of rehearsal cannot be 
documented, they offer evidence of a very strong memory for 
events, objects, and people.
Conclusion
The results of this study probably reflect a
conservative estimate of young children's memory. The
theories and qualifications regarding methodology which were 
discussed at the outset were illustrated by the first 
subject, a little boy who. was two years old. When asked to
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name the pictures he had just seen in the pictorial memory 
task, he reported nothing. However, when he returned to the 
living room after making cookies and was asked how they were 
made, he began to repeat the story that had accompanied the 
pictures. Had he remembered the pictures? Technically, no, 
for he failed to report them within the allotted 90 seconds. 
But in a real sense he had remembered them, or at least the 
narrative that accompanied them, for the ten minutes or more 
that it took to make cookies.
The conclusions to be drawn here regarding children's 
memory are similar to the observations made over a decade 
ago in a symposium on memory development. The child is an 
active organism, gradually developing intentional memory 
skills as remembering becomes both possible and desirable 
(Hagen, 1971). The performance of that child is determined 
by several factors, including the nature of the task, the 
child's previous experience, and his or her level of 
cognitive competence (Corsini, 1971). Flavell (1971) 
characterized memory development as applied cognitive 
development? he suggested we look at adults' memory-relevant 
behavior, then examine it through a "cognitive-developmental 
lens" to try to imagine a developmental course.
It is tempting to use some model to explain the data in 
this study, but Brown (1979) points out that the problem 
with developmental models is that they describe but don't 
explain: "As yet, neither the major adult or developmental
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models can satisfactorily account for growth other than by 
postulating a gradual accumulation of facts, accompanied by 
some unspecified qualitative reorganization and 
restructuring" (p. 237). She sees the levels-of-processing 
approach as compatible with developmental psychology, as 
both emphasize "(a) the concept of voluntary versus 
involuntary memory; (b) the idea that it is the activity 
of the subject that determines what is remembered; and (c) 
headfitting" (p. 238).
It is possible that the "soft" data of diaries and 
anecdotes may reveal more about the true nature of young 
children’s memory than the rigid experimental tasks which 
psychologists are fond of devising. There is still a need 
to find methods which capitalize on the advantages of both 
approaches. Future research should look more closely and 
carefully at the interplay between interest in and 
experience with stimuli; at children's desire to communicate 
and their awareness of appropriate communication; and at 
both short and long term recall of events. Sensitive 
methodology ought to lead to a greater understanding and 
appreciation of memory development in young children.
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Appendix A
ractice List Set A Set B
house boy girl
bird car bus
truck dog cat
cake ball doll
mouse apple banana
fork TV telephone
Toys
puzzle: 2-year olds: 3 birds (Playschool)
5-year olds: farm, 19 pieces (Playschool) 
book: 2-year olds: Things in My House
5-year olds: Cinderella pop-up book 
Humpty-Dumpty pull toy 
Teddy bear head with music box 
small car with Snoopy
lion (2.5 inches? pushing pedestal makes him bow)
Ingredients for Graham Cracker Cookies 
graham crackers 
powdered sugar 
milk/water
food coloring (red, yellow, green, blue)
rainbow sprinkles
coconut
Appendix B
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Parent Diary: Recall Memory in Young Children 
Part I: Spontaneous Comments
Please write down anything your child says about my 
visit and our activities together. Write it in the child's 
own words as nearly as possible. Do not add information or 
ask further questions at this point. Be sure to date each 
entry.
Part II: Visual Prompt
Show your child the photo of us playing together.
Record any comments he or she volunteers. Use the questions 
on the next page only if needed to prompt a response. (Feel 
free to rephrase the questions to fit the child's vocabulary 
and to follow his or her train of thought.)
Part III: Verbal Prompt
Record any comments here which are in response to a 
specific comment or question of yours.
1. Tell me about this picture.
2. Who is in the picture?
3. What are you doing in the picture?
4. What else did you do?
5. Do you remember anything else about it?
6. Tell me what toys the lady brought with her.
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7. How do you make graham cracker cookies? What did you 
put in the bowl? (Record ingredients recalled or their 
descriptions).
[Parents were instructed by the examiner to ask questions 6 
and 7 regardless of the child's earlier responses^
Please add any observations about your child's memory for 
events - family outings, birthdays, etc. - or for routines, 
locations, stories, rhymes, or whatever.
